High glucose driven expression of pro-inflammatory cytokine and chemokine genes in lymphocytes: molecular mechanisms of IL-17 family gene expression.
High glucose is an independent risk factor that alters the expression pattern of cytokines/chemokine leading to leukocyte activation in diabetes. Fluctuation of cytokine milieu in lymphocytes may lead to differentiation into a particular subset. Our objectives were to profile high glucose induced inflammatory gene expression in lymphocytes, to examine in vivo relevance in diabetes and to identify the key transcription factors and signaling pathways involved. Cytokine gene arrays and T-helper (Th1/Th2/Th17) cytokine profiler RT(2)-PCR arrays used for cytokine expression profiling followed by validation using Real Time-qPCR and relative RT-PCR in Jurkat T-lymphocytes, peripheral blood lymphocytes (PBLCs) from normal and diabetes subjects. Luciferase reporter plasmid, pharmacological inhibitors and mutant plasmids were used for promoter activation and signaling pathway studies. High glucose induced gene profiling in Jurkat T-lymphocytes showed significantly increased expression of 64 proinflammatory genes including IL-6 and IL-17A and most of these genes were Nuclear Factor (NF)-κB and AP-1 regulated. RT(2)-PCR array results suggested the transcriptional activation of IL-17 and its downstream signaling in Jurkat T-lymphocytes upon high glucose treatment. Candidate genes like Interleukin (IL)-17A, IL-17E IL-17F and IL-6 were up-regulated in both Jurkat T-lymphocytes and PBLCs from normal and diabetes subjects. This high glucose induced cytokine expression was due to promoter activation. Pharmacology inhibitor studies showed the involvement of NF-κB, protein kinase-C, p38 Mitogen activated protein kinase; Janus activated kinase-signal transducer and activator of transcription and extracellular regulated kinase signaling pathways. Further, high glucose treatment increased the adhesion of lymphocytes to human umbilical vein endothelial cells. These results show that IL-17 cytokines are induced by high glucose via key signaling pathways leading to lymphocyte activation and relevant to the pathogenesis of diabetic complications like atherosclerosis.